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QUARTERLY  REPORT 
University of Nevada, Las Vegas 
Period Ending January 31, 2011 
 
Cooperative Agreement Number H8360090007 
Task Agreement Number J8360100020 
 
Limnological Assistance for Lake Mead National Recreation Area 
 
Executive Summary 
 
Project 1 
 Technical assistance with the implementation of the Interagency Monitoring Action Plan (I-
MAP) for Quagga Mussels is ongoing. During this quarter, analysis was completed for 21 
adult/juvenile samples and analyses of the remaining samples are underway. A manuscript 
describing the I-MAP and its history, current recommended monitoring, and recommended future 
monitoring and a separate manuscript describing the I-MAP’s monitoring protocol were accepted 
for publication in the journal Aquatic Invasions. Two other manuscripts describing other aspects 
of the I-MAP program were published in Lake and Reservoir Management. 
 
Project 2 
 Annual summary sheets are under development for the topics listed within the Limnological and 
Aquatic Resource Monitoring and Research Plan for Lakes Mead and Mohave. 
 Content, including links and photos for the Lake Mead and Lake Mohave Overview web pages 
have been delivered to the NPS Lake Mead NRA Visual Arts Office and are in the design phase, 
along with the previously submitted content. 
 All associated deliverables from NPS project partners are continuing to be collected for a close-
out report to SNPLMA on all Water 2025 Conservation Initiative-funded projects (Rounds 4 and 
5). 
 
 
Project 1 Technical Assistance Related to Quagga Mussels 
 
C.1(a) Provide technical assistance in the implementation of the Interagency Management Action 
Plan ( I-MAP) 
 
 I-MAP implementation is ongoing; this work is carried out by David (Wai Hing) Wong, Ph.D. 
and UNLV graduate students, Scott Rainville and Sean Comeau, in collaboration with NPS staff 
members Bryan Moore, Ross Hayley, and Emily Austin. Regarding juveniles/adults, the fourth 
quarterly sampling was completed for various depths at the I-MAP-specified sites [soft substrate: 
Temple Bar (hard and soft sediment); South Cove/Sandy Point; Virgin Basin; Overton Arm; and 
Gregg Basin] (see Table 1). Sample analyses, which represent the major portion of staff time on 
this project, compared to sample collection, include the following measures: density; mean 
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density by depth; length; length frequency; shell length to weight ratio; shell length to tissue 
weight ratio; and nutritional status. As of 12/31/10, 21 samples have been analyzed in the lab (see 
Table 2).  
 
Table 1. List of quagga mussel juvenile/adult analyses conducted during Q4 on I-MAP hard and 
soft substrate samples collected during Q4.   
 
Sample Location Sampling Date Depth (ft) Substrate Type 
1 Temple Bar 12/01/10 10 Hard 
2 Temple Bar 12/01/10 20 Hard 
3 Temple Bar 12/01/10 30 Hard 
4 Temple Bar 12/01/10 40 Hard 
5 South Cove / Sandy Point 12/01/10 10 Hard 
6 South Cove / Sandy Point 12/01/10 20 Hard 
7 Temple Bar 12/07/10 79.9 Soft 
8 Temple Bar 12/07/10 105 Soft 
9 Temple Bar 12/07/10 190 Soft 
10 Temple Bar 12/07/10 227 Soft 
11 Virgin Basin 12/08/10 22.6 Soft 
12 Virgin Basin 12/08/10 158 Soft 
13 Virgin Basin 12/08/10 237 Soft 
14 Virgin Basin 12/08/10 285 Soft 
15 Overton Arm 12/15/10 15.8 Soft 
16 Overton Arm 12/15/10 39.4 Soft 
17 Overton Arm 12/15/10 63.3 Soft 
18 Overton Arm 12/15/10 86.9 Soft 
19 Gregg Basin 12/27/10 60 Soft 
20 Gregg Basin 12/27/10 126 Soft 
21 Gregg Basin 12/27/10 192 Soft 
 
Table 2. List of quagga mussel juvenile/adult abundance conducted during Q4 on I-MAP samples. 
 
 Sample Location Sampling Date Depth (ft) Substrate Type Mussels/m2
1 Boulder Island 12/30/09 10 Hard 18,192
2 Boulder Island 12/30/09 80 Hard 2,880
3 Boulder Island 02/23/10 10 Hard 9,536
4 Boulder Island 02/23/10 20 Hard 12,848
5 Boulder Island 02/23/10 40 Hard 7,536
6 Boulder Island 02/23/10 60 Hard 6,160
7 Boulder Island 02/23/10 80 Hard 6,832
8 Boulder Island 05/25/10 10 Hard 12,864
9 Boulder Island 05/25/10 60 Hard 8,896
10 Sentinel Island 05/25/10 10 Hard 11,296
11 LVB3.5 09/01/09 25.9 Soft 3462
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 Sample Location Sampling Date Depth (ft) Substrate Type Mussels/m2
12 LVB3.5B 09/23/09 36 Soft 308
13 LVB3.5Mid_Channel 09/23/09 32.4 Soft 58
14 LVB3.5A 09/23/09 35 Soft 212
15 LVB7.3G 10/21/09 189.2 Soft 1596
16 LVB7.3F 10/21/09 80.5 Soft 1808
17 LVB7.3D 10/21/09 22 Soft 135
18 LVB7.3 10/21/09 31.7 Soft 0
19 LVB3.5 10/21/09 60 Soft 38
20 LVB3.5B 12/27/10 126 Soft 77
21 LVB3.5Mid_Channel 12/27/10 192 Soft 0
 
  
Veliger monitoring funded through this task agreement is described below [Task C.1(b)], all other 
I-MAP veliger monitoring is conducted by other NPS partners. 
 
Work continued by D. Wong and Jennell Miller, Ph.D. on preparing and revising the following 
manuscripts for submission to the peer-reviewed journal, Aquatic Invasions, which is in the 
process of compiling a special issue focused on quagga mussels in the western United States: 
 
The following report describing the I-MAP, including the history of quagga mussel invasion in 
Lake Mead; agency objectives and needs; a summary of current recommended monitoring; and 
short-term and long-term monitoring suggestions was accepted: 
 
 Kent Turner, Wai Hing Wong, Shawn L. Gerstenberger, and Jennell M. Miller. 
Interagency Monitoring Action Plan (I-MAP) for Quagga Mussels in Lake Mead, 
Nevada-Arizona, USA 
 
 Also accepted was a report documenting the quagga mussel adult and veliger monitoring design, 
including site selection, of the I-MAP: 
 
 Wai Hing Wong, Shawn L. Gerstenberger, Jennell M. Miller, Craig J. Palmer, and Bryan 
Moore. A standardized design for quagga mussel monitoring in Lake Mead, Nevada-
Arizona  
 
Two manuscripts have been published in Lake and Reservoir Management, Volume 26 Issue 4 
2010, which is a collection of papers representing work initially presented at the Lake Mead 
Science Symposium (Project 5 of Task Agreement: J8R07070010) and that then continued 
beyond the symposium. Efforts supported by this project, and part of the I-MAP, are included in 
the following two papers: 
 
 Sara A. Mueting; Shawn L. Gerstenberger; Wai Hing Wong (2010) An evaluation of 
artificial substrates for monitoring the quagga mussel (Dreissena bugensis) in Lake 
Mead, Nevada–Arizona. Lake Reserv. Manage. 26:4 p. 283 – 292 
 
 Wai Hing Wong; Todd Tietjen; Shawn Gerstenberger; G. Chris Holdren; Sara Mueting; 
Eric Loomis; Peggy Roefer; Bryan Moore; Kent Turner; Imad Hannoun. Potential 
ecological consequences of invasion of the quagga mussel (Dreissena bugensis) into Lake 
Mead, Nevada–Arizona. Lake Reserv. Manage. 26:4 p. 306 – 315 
 
  
 A presentation titled, “Interagency Monitoring Action Plan (I-MAP) for Quagga Mussels in Lake 
Mead and Mohave” was prepared and presented by D. Wong at the Quarterly Interagency 
Quagga Mussel Meeting on 11/08/2010. This presentation covered quagga mussel abundance 
data available for 36 stations. The complete results and relevant data from other agencies, as 
available, will be summarized within the FY2010 Annual NPS Quagga Mussel Monitoring 
Activities and Findings Report (originally due in December 2010). As already discussed with Mr. 
Kent Turner (NPS; ATR), sample analyses take longer to complete than collection, and the last 
samples collected in December 2010 must be analyzed for inclusion in the report. Therefore, a 
new delivery date for this report will be discussed agreed upon with K.Turner in the upcoming 
quarter. All I-MAP samples collected as part of this task agreement are archived frozen at UNLV 
in S. Gerstenberger’s laboratory. 
 
C.1(b) Research Project: Veliger abundance and settlement at different depths of Lake Mead 
 
During this quarter, S. Comeau collected veliger samples from different depths at the Sentinel 
Island sampling site, and conducted analyses. Since 10/01/2010, 91 veliger weekly samples have 
been collected for 13 total sample sets (i.e., seven samples/week * 13 weeks = 91 samples). A 
sample set comprises collection at 5, 10, 20, 30, 40, 50, and 60-m depths. Approximately 40% of 
the samples have been fully analyzed.  
 
Updates on the progress of this project regarding abundances and veliger stages (Figure1) will be 
provided at the next Interagency Quagga Mussel Meeting (2/15/ 2011) as available. 
 
 
 Figure 1. Example of Lake Mead quagga mussel veligers of different stages. 
 
  
C.1(c) Research Project: Non-growth of adult quagga mussels within Las Vegas Wash/Las Vegas Bay 
  
This research project is being conducted by S. Rainville as master’s thesis work. Sampling for 
this project was intended to begin in September 2010, as reported previously. It was put on hold 
due to lack of boating staff and funds. It is going to be conducted in the near future by sharing use 
of a boat and overlapping collection efficiencies with another NPS research project awarded to 
this project team. The second project is a study of quagga mussel reproduction in Las Vegas Bay, 
Lake Mead.  
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Updates on the progress of this project will be provided at Interagency Quagga Mussel Meetings 
as available. 
 
 
C.1(d) Facilitation of Interagency Quagga Mussel Meetings 
 
The Interagency Quagga Mussel Meeting took place on 11/09/10. The meeting was facilitated by 
S. Gerstenberger and documented by J. Miller. Agendas were distributed prior to the meeting and 
CDs containing the previous meeting’s PowerPoint files were provided. Extensive meeting notes 
are taken, presented to speakers for approval, and distributed following each meeting. Related 
activities included updating the list-serve developed for this group with new members and 
sending out informational e-mails at the request of members. 
 
 
Project 2  Technical Assistance Related to Ecological Monitoring of Lakes Mead and 
Mohave 
 
C.2(a) Additions to the Ecological Monitoring Plan for Lakes Mead and Mohave 
 
This task is ongoing under the direction of Craig Palmer, Ph.D. The purpose of this task is to 
acquire existing, current protocols relevant to the Long-term Limnological and Aquatic Resource 
Monitoring and Research Plan for Lakes Mead and Mohave. Applicable protocols identified, and 
available for use, will be included as part of the annual reports [C.2(b)] or some other aspect of 
the web pages as appropriate. 
 
 
C.2(b) Implementation of the Ecological Monitoring Plan for Lakes Mead and Mohave 
 
This task is ongoing; a focus during this quarter has been to complete the reports according to this 
strategy, and based on materials provided by agency partners. Following their completion, they 
will be provided to the NPS Visual Arts Office for inclusion with the web content described 
below. As of this reporting, the following topic areas have been completed: Water Quality and 
Limnology (with graph generation by Southern Nevada Water Authority); Fish and Aquatic 
Biota; and a portion of Stressors. A report has been drafted for Sediment, but is pending review; 
Birds and Riparian topics depend upon further discussions with K. Turner in the upcoming 
quarter. 
 
 
C.2(c) Coordination of Web Organization and Content for Lake Mead NRA Limnology 
 
This task is ongoing; this quarter, J. Miller prepared and e-mailed content ready to be inserted 
into the web content management system template to Andrew Cattoir (NPS Lake Mead NRA, 
Visual Arts). The content for two pages were provided: Lake Mead Overview and Lake Mohave 
Overview. Word documents with built-in links to external sites embedded along with figures, 
tables, photos, and photo suggestions were provided. Throughout the Word documents, were 
notes to the designer to clarify web-design needs. Additional pages will be provided to the NPS 
Visual Arts Office in the upcoming quarter. J. Miller and A. Cattoir will meet over a series of 
days to be scheduled in the upcoming quarter to review and adjust all completed pages. 
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C.2(d) Facilitation of Interagency Monitoring and Research Coordination Meetings 
 
The Interagency Monitoring and Research Coordination meeting (referred to as “Interagency 
Water 2025 Meetings”) took place on 10/20/2010. Continued from the 5/6/2010 and 7/14/2010 
meetings, the major topics of discussion were the future of the group; review of tasks C.2(b) and 
(e) of this task agreement; and development of a circular synthesizing the state of science 
knowledge of various limnological and ecological resources within Lakes Mead and Mohave, 
which will be carried out by the U.S. Geological Survey with input from various NPS Lake Mead 
NRA partners. The next meeting is scheduled for 4/14/2010. 
 
 
C.2(e) Technical Assistance to Lake Mead NRA with other Monitoring Programs 
 
The major aspect of this task has been defined as assistance to Lake Mead NRA in close-out 
report organization for submission to the Southern Nevada Public Land Management Act 
(SNPLMA) of deliverables from all projects funded through implementation of Lake Mead 
NRA’s Water 2025 SNPLMA Conservation Initiatives (Meeting the Challenge of Water 2025 
Initiative: Balancing Water Quality, Community Needs & Water-Based Recreation for Lake 
Mead and Lake Mohave). The first installment of deliverables will be those funded through 
Rounds 4 and 5. J. Miller has reviewed the 10 (plus one added this quarter) applicable task 
agreements between NPS and its partners, and has prepared an Excel spreadsheet organizer for 
Rounds 4 and 5 projects itemizing all project deliverables. She has been in communication with 
all project leads and has either downloaded from partner web pages or requested electronic copies 
of deliverable products. She is in the process of organizing provided deliverables within folders 
named according to each task agreement and hyperlinking to them from the Excel spreadsheet 
organizer. K. Turner has slightly extended the deadline of January 2011 to mid February, as the 
time by which partner agencies deliver the majority of materials to J. Miller.  
 
Submitted by: 
 
 
      01/31/2011  
 Margaret N. Rees, Project Administrator       Date 
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